The antinociceptive effect of the mu-opioid fentanyl is reduced in the presence of the alpha(2)-adrenergic antagonist idazoxan in inflammation.
Interactions between alpha(2)-adrenergic and mu-opioid systems play an important role in the modulation of hyperalgesic states. The antinociceptive effects of alpha(2)-adrenergic agonists and mu-opioids are potentiated when co-administered; however, attempts to induce cross reversal of the antinociceptive effects of alpha(2)-adrenergic and mu-opioid systems have produced contradictory results. We have studied the possible endogenous tonic control of the alpha(2)-adrenergic systems in the modulation of pain in inflammation, and the interactions between the two antinociceptive systems in rat spinal cord nociceptive reflexes activated by both natural and electrical stimulation. The facilitatory actions of the alpha(2)-adrenergic antagonist idazoxan were compared in control rats and in animals with carrageenan-induced paw inflammation. The antinociceptive effect of the mu-opioid fentanyl was tested alone and in the presence of idazoxan. In agreement with some previous observations, idazoxan i.v. produced no change in responses to natural and electrical stimulation in normal animals. In animals with inflammation, idazoxan only induced facilitation of responses evoked by noxious thermal stimulation but not by mechanical or electrical stimulation. Fentanyl reduced the responses to either stimuli with lower potency in the presence of idazoxan, but only in animals with inflammation. Its dose-response curve was shifted to the right between 1.8- and 3. 5-fold depending on the stimulus used. It is concluded that the increase of thermal responses by idazoxan in animals with inflammation is probably due to changes in the peripheral blood flow. Nevertheless, since an interaction with mu-opioids is clear in inflammation, endogenous alpha(2)-adrenergic systems play an important role in the modulation of the effectiveness of opioids during inflammation.